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(54) ORGANIC ELECTROLUMINESCENCE DISPLAY AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a long-life and 
inexpensive organic EL display which has a positive 
electrode, an organic functional layer containing a 
luminescent layer, and a negative electrode on its board 
surface, and provide a method in which the negative 
electrode and a terminal electrode are certainly 
connected each other without exchanging masks during 
forming the organic functional layer and the negative 
electrode sequentially. 

SOLUTION: A protection layer 7 which consists of a 
conductive inorganic material layer 71 and an organic 
protection layer 72 js placed on a negative electrode 6. 
The organic protection layer 72 is formed using carbon 
fluoride polymer which contains chloride by a vacuum 
deposition method or a spatter method. The conductive 
inorganic material layer 71 is made of conductive 
inorganic material such as Al or TiN. By forming the 
conductive inorganic material layer 71 in a method which 
provides well step-coating property than the method 
used for forming an organic functional layer 5. the conductive inorganic material layer 71 
contacts with at least part of a terminal electrode 3, and the negative electrode 6 is connected 
with the terminal electrode 3 electrically. 
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(0 07 5 1 ^XK. §0© (b) {C^n-r.fc'JtC. ;iS2 
±©*I636S|J<!: tj::i,Wm.mm 4 ^^J^fiSt-r 

[007 6 1 'Xc»r. *0© (c) {c^rj:^K. -7;^ 
». pgp©:;*:*3©S)&«>MKgP8 1 iSSP8 2i*ie> 

fltessn-s. /h3!&rap«rwr*s«si58 i«. tas^ 
ti-2>W*4*i^br < SOT (@^kP4-c«TOT) 

SSP8 2 ». S« 1 mV:.U^V. mS.UB l <!:S« 1 <b 

©ffiS4-S«:«-5. RS]^«f4©@'5iii?^©i»iW. rjg 
85958 1 tlE«l <!:©ffi{itj i rfiRM:^j <fC9i* 
i>. «gl^fiM5?r««-7;^i'©|in''^'if->i'*J'3«: 

^ L . ipr>mmaMW^im e 2 ©m o ii^?* 
siS-rs/cAcci*, ffii$gi58 i»B (s«iw©s) <t 

S«iaffit©ffi(B«:. 0. 1 -Sofni-rSCt^iW* 
U<. 0. 3~1. 5inn<!:-r-5C<b3&JJ:»)»*Lt,». /c 

/co. eS)}is^i?s*5««i*moiHiu»<iie.^ti^ci: 

^tc. »«l©J13i-7Xd;8©ll3i©^it (S« 1 
9mifih-77.9 Bmmt.-C<OWm «:5ninWTi-r*C 
t*5»$L/<. 3nTtittT<!:-rSCi*!J:0»$L-C»„ >i 
fc. v;^ 8 i Lr«. ffl^. ^fli*^e>^cS:7'7X^-^ 
SUS. Ti. Aimo^tP'hUiyjiH 

[007 7] -m^itm-^wmm^mK^fcm-^t^ki.. m 

SI «:?R*-r-5>ag«^S»ifi®gP8 1 KJ:»)>iS53n. 
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[0 07 8] mtmrnmsBrnk. ms(o (d) i^^a 

^3<D (d) CC^^n-Sxt^CC. W«®«fee5iC5li(lI 

j*CCJ:0JBfiK3nfc^mttM««*4B7 1 030 

(e) (C7K-rJ:^CC. W««Sfig@5*>^Cf^S6<DJfJj?S; 
yN-^-->^a^r-7;^^8<3[)SgB8 2(|ilCCll0i^<^. ffi 
^^g3<bSigl^n^C<hCC^j:^o «mttM«ltt3^B7 

[007 9] a^WI-C^. -7;^ ^ 8 CD®«5gU8 1 

WA^mi l^^«^«ffi3K:«Jg^•rs/c^^cc«. jii^as 

i>£mtt^<. iSMS2P8 1 t^^mm3<D'ptj:< ti>- 

[0080] W8MSgg724>. 8 ^cl^t^ 

JSrjfJfiS-r^o W««3IB7 2<D?BJ?£:^«1ftcK5£3 

«>J:C^7&«. »SI«!i*«:lS< -r-S/cabtcti. W*U<»S 

MtSStt5?^^*?>:c:^^r?f5fi£b. sso (f ) ^^tj: 
[008 1 ] w««SB7 2mmk. -^x ^ 8 ^wr 

[008 2] Wi-Cti. SiattiStSi«*4Ji 7 1 /cW*ia 
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[0 08 3] 02*5<fca^3'rW, ^nV-^ Xffimtj:^ 

vy^^iO^^cf^n-^o :P:i*a^iC6i. 02. S3«:^T"7 
>^^8<D«*\ tW^«H4K:7S-rJ:^«cvx^8^fl3C^ 
rfcJ:c^o 04 (a) {C7j^T^:^^8«. ^J^Jgt^tiS 
3tc^'r-7>^i^8tl5jfll'C^'5>;0^ 1 ecco«tSft^0t^ 

j3in:-r€>ctcc<to««W8 i tm»s2t^scmci> 

CD-C^^o ^/t. S4 (b) l«?<D-7X^8<Dra[3 

[0084] ±mvtcs^^tm\So<D^mj:ism(^^K}m 
( a ) tc^-r J: ^ cc. ^m^att^B 7 1 ssaso^ie 

CC«. v/h«. il^, 0. blU±t:Kt<U:^. L/C 
[0085] ±iBSi?Btc*5C^rS^at4co^/cc:^& 

«2X 1 0-^-^2 X 1 O-'Torri I/. cfc*3Sf*l/<«l 
X 1 0-'--l X 1 O-'Torri-r^^o fe*J. X/N'-7^:^f;^ 

50 ^J:»3fliSir#'5>o ;^>'^"-^ 3?&cci0i^^3n/c@4>(D 
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A r ^WSti. ilS. 0 . 0 1 1 bmf'%mSL^^ 

[0 08 6] m&mm\^o:>m!tfrj:yymt ox^z. y 
<ox\ WLm'^wt^m<rh'Sm<Dih^m^(iCu. mm 

B#(DE;^^»^L<»1 X 1 0-*TorrfelT. cfcO»*l/ 
1 X 1 Q-'TorrWTit-r^o 
[0088] filffi2©ilijffiffi«. K« 1 tester «3^cC< 

/c«>'C^'i>o 135 (b) tc*5C*r»ffi20TOiSSffiiiSK 

e*!S(C6 0* flKtiTir-*. 4 5' WTibf -set*) 

^^X^^. ^tc. b'^y^ :J^y^ly^iiXh. WT.V 

2 0-30* (Df■->'^•-fti*SatC^#^C<i: 
[0089] 

[0 09 0 ] 1f>:/;l-No.l 

eSl^^cCreS^ffJfiKb/Co ^U-h» 1 Omrv/mi 

niL. |©gor)/l§«2 0 Orroi U/Co Pg®*^'^'^-- 

[009 1 ] JFx^x. w&^fe.^iyicw^^%^mm^ 
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1 X 1 O 'TorrtiT^-CSEU/c, C (D?«JEtt«^» o 
/c*35. 4. 4' , 4* -hUX (3-jrf^^U:7*j:.;l/ 
:7x:^;l'T 5 r?x:^;l'r^> (MTDATA) 

^.IfiiSO. 2nm/sec-C4 0hm(D;i3CC^. 

ffio^fc^^. N. N. N' . N' -T-b^^X (3-fcr 
V:x.z^}\^) -4. 4' -i^T^-z-l. 1' -t:::?*^ 
(TPD) *^3gaS0. 2nm/secr3 5nm(D;iStC 

Lo [0 0 9 2] i^i^r. ?)Si£^ffi-:>/c*^. hi;x(8~ 
^yvyph) r)\y^:^^^ («T. A 1 Q,) *^ 
ffiiUr. g^ffilSO. 2nm/sec'C5 0nm(Di?3CCslS 

[0 0 9 3] ;XCC. i(aE1*SI^«o/c^*. Mg • Ag 
^ (S«tfc 10:1) *^aSO . 2 nm/sec-C2 0 

ormijym^^'mMhfc. mM^(Dmi\t. i x i o-'to 

rr<i:U/Co J^Cfc. M g • A gr'&^Of±^KI»«3 . 8 eV 

[0 0 9 4 ] ^XC^-C. A r^^ — ^<*:L//cX>'^•ry ^ 

(A r) <DEft«4X 1 O-'TorriL/yta X^>--y^aS 
lil. Onm/siO. »«14«ft««»H<Orat3»2 0 0n 

[0095] ^XCC. ^mi4«l««»B±CC. i70U h U 

0. WffiS^^»J^O/Co ^.«^BE:^«. 1X10 
-^TorriO/Co ^,aiiK»0. 5nm/sec<bU. Wffiffiil 
H<DI5S«5 0 Onmi U/Co 
[0096] 1^>:/JI/Nd.2 

No.l iigSiCU'Cf^SiU/Co T i N(iS^B14X/^•::r^ 
[009 7] •9->:/jUno.3 (it^gll) 

[0 09 8] 1f>:/ibND.4 (itggH) 

[0099] 22-C. 5 0 9^RHCO#H»43K::feC^r, 
40 ±i2S-9*> ^^'JUCCigife^IE^EPJra L-C 1 0 mA/cm' CD— ^ 

igSAmax= 5 2 Onm) X$>r>tCo 
[0100] */c. tiTtCm-ra 

O : i^mSm 1 0 0 OB#Paf*«:. l O O Mmta: 

X : 1 0 0 OBSP^f^tC, ittS 1 0 0 MmtUb 

50 X X : mmmw) i o o e^ratttc. as i o o Mmti±co 
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[01031^1 ^m^ti^i^mtf^h. ^m^(onmi^ 

[0104] Iltteg92 



06 (a) tC^-r<fc^3^, >rX:«>^0 .4mmX0 .6 

ninCDK'> h'C«RS$tl/c5 Yv hx8 K KD=^ ^ ^ 
a'--^7nMi^*^2?f X 1 em^^^-(y'(Dh' y hvh »; 

i(oK::^0*5j:cx2smttM«ttf4Ji7 1 tmm^ti^m 

^mm3(DmKmi>friLX$>^o 06cd (b) *5j:i:;^ 
(c) 15JSXSCC*j«-S-7Xi?8(Dran<D{ag«r7j^ 
•rfc<7)r$>«5. (b) «^B0. (c)«. (h) <DC 
-CJS{c*5t:r^-^«BS»r®H'C*^o /c/cU. (c) 

[oio5]S7:foj:a^8 {tm^mo^mmm-c^ 

I^l/TTnOrc^^o S«l«SWJ*^^m/c¥®0*0 7 
(D(a-l)-(d-l) *$J:afH8<D (a - 1 ) - 
(a-2) tCTFU. 0 7CDA-AJ^-'D-Di^4sJ:CJ^0 
80A-A|g. B2-B 2iS. B 3 - B 3 
H0^. ie-n^nH7<D (a-2) - (d- 2) *jj;e>' 
08O(a-2)\ (b-2). ( b - 3 ) «:7St*o 

[0 106] ««1«. smv-:$*^:^'^:;<<o±®tci^ 
[0 10 7]^^tc. |®e2*5^Cf«^^fi@3«r0^'rS 

fci^tc. I TOf)^hts:^m$ 1 0 0 OA<Dmmmmm^ 



MLX. m7(D (a - 1 ) *5J:CK (a-2) (C^^J::^ 
«:BS2*5J:a^ST-mS3<bL/Co reS2*><fcO'S^^ 

ffi3<D(Bissffi©7^->'^*ft (135 (b) uLTTk-rnme) 

4 5- iU/Co C<Df*-->'^•ft^W•r^^fflSgE«. H 

r 2 ^J^ra :c ^ ^ > 2» C i (C J: 0 ^ffi U /Co 
[0108] 0 7 <D ( b - 1 ) *5J:C/ ( b - 2 ) 
20 (.C^r^'XfC. raffi2*5J:0*JS^-me3«:ffi^te«^B4 
1 ±Mtcj|5fiSL//t. I^m 4 U ^ 

TfiKCCNMP (N-methyl pyrrol i done) Xi^^Lfci><D 
^>!it">n-hffir^ffil/, i50-cr30^ra. 26 

CC3 oo'cximm^-^ofco 
[0109] ^xi^r. jii^ra^^iii-r^/cJt>coitig^i^ 
Si'r'5/c8?)tc. S7<7> (c - 1 ) fc<fcaf (c - 2) jcts 

fits 1 MmCDA 1 119 1*5 J:C;fJ¥S0. 2Mfn 
(DC r®9 2^J^C:tTJg«b/Co 
30 [0110] 51^1^*. :r-iy\yZy::^h^m^L. mM(D 

26(CC r Jg9 2^m®?-fe U'^Ar>^^'^AS«'CX 
A 1119 li:V>m. ffiK. ftKCDg^^ 
-ex!?^>i^LfCo COit. A 1H9 l^^+^JCC^- 
zs^ X ^ > y $ n -2) J: ^ J^^Pa/cC-t J. ^ > ^rStcjg 
«U/ciC5. «»JCD>'* h • >'N-d?->CC*tUM-fflJiRj2 
MmA W'?d?'->3!^WNS<&0. 07© (d - 1 ) *5J: 
(d-2) tc^Ti:^3Q:ffiM<D«a(* (:^■-7^'-/^> 

40 [0111] $6cc. h ov^'yy -f-tcjcor. 
*^©»3tSB<!:/j:-S»ffi2 iS8T-mS3 i^Sffi^i^ ^ 

0Sfeli»4«:x-^^>^b/dS. Ui^X h^rlHJjSL'. @ 
8© (a - 1) (a-2) tC^-T^jSiU/Cp 

[0112] ^^(c. mS(0 (h - \ ) . (b-2) 4d<l: 
C;^ (b-3) CC^-rJ:^«:. •7;3L^8?rSSlK:SgL 

/Co cc!:)^>^^8«. m2<omui>^^i^^^^ (su 

8 3 0413) ^teO'&^ii/cfeCD'C^)«3. HI'lCCS 
^Sr^SSPS 20/l${il rmu ^^8 1CD)?2«0. 
50 lninr*-2>o /<c4d. -^X >7gipgpk:4dl:f -585158 2 
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{0113] ^xi^-c. mscD ( c) ccTnf <fc^tc, 

[0 115] PI?g6«/*$2 0 0 0AiL. Mgr • Ag 

^ (mstti 0:1) ^mmr^ct(,c^^Bmo 

fc. mmn(DEEMt. 1 X 1 0-^TorriO/Co 
[0116] ^m^«ttf4;i7 1 i^tmS 0. Sumt 

fCo T.f'^v^iiTs (Ar) (DJE:^Jtt4 X 1 Q-'Torri L 
/Co 05 (a) tCij^T^^14^te««f4®7 1 iSSPCD^lB 
v/h«. 0. 0 5"C*o/c^ ^^14Mittf4ST 1* 

[0117] ^mmmi usst^i cotf>:/;uN 
o. 1 ii^«ccur?&fiSu/Co 
[0 118] fiSi;K^g*^e>Bl»)WL/mv;^>:7 

• ^ :/ U -< ^^rR S -ti-Zco 

[0119] ^(D'f wsmroy^w^ 

[0 12 0] g|lfega3 

lil^01^-rX*i3 3 0 Mmx 1 1 0 um-C. 

2 0X24 0XRGB F-^' V<Dt}'y- * ;^ :/ U «: 

30:ofcC<b<5:*mt«, S3|cfl5jtciaffiffil2i5^*<S«C 

[0121] ^-r. ?SS7"^>^:7-u-f<D;^^-{t^S&t 

j&Lfc. 1.5-2. 5 unmi^<Dy ^ )V^-mm}crj:^ 

Orpm-CSftJX f^ri- Fix. 1 0 0 'CCS 

^Ofco m^tMvy^ h-^x^^iig^t)^^^, 2 0friw 

(D^i^^^somimmufcik. m&mo . i %(dtm 
AH*?g?gr3i«o/Co ^«B#rBi«$^i^PBir*>-:>/Co 
c<mk(^m^-fi>^(D&(Dtfy-y^M^-m 

K:S»U/j:l*J:^(C2 2 0-C'Cmra=^:xTL'. IS^:^? 
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/Co CC-Cfci. Mi^^^tb^W^^r^-S/cJf). 

Oi^e[^5t^0rt^l^o ^/c. 

[0 1 2 2 ] ^XC^-C. 09 (a) «:7F*rJ:^tC. 
10 y ^ {m^(OR. G. B) (D±*^^>a® 

l^ffiOC:d--^N'-r2^ h«^^:f5L. S3lcf*. 2 20 
•CnffiSFra=*^^TT5»C<h«:J:*3*->'^-='-hBl 1 

/Co 

[0123] :f w-c-n- bmi immdc i to 
t^hu^m^ 10 0 OA(DS?g«mM^>^>'^->' :$';^^<fc 

j^fiSLz/caccx-^^vyu/aatcut^x h^mmv 

/Co C^LT. 09 (b) (^^-TJz^ifCl TOiJ^^fj:^ 
20 >^ffJfi£L.: I©a2i0/Co C<D<b#l^|B$CC 

«^ms3<D^N'5'->fcjKfiS;$nTc*^o mm2^^z/ 

JS-T-«S3(7)fiJ^ffiCDr— ^N-ft (05 (b) CC^fftS 
0) 4 5' tU/Co CCDf*->'N'ft^WT^®Jffiffi 
HC K HN03*5cfcCf7K<DS'&?S3&^6/cC^:t--:'f- 
> ^ffi-C 2 ^^la X ^ > d/f ^ C i <fc 0 J^JS U /Co 

[0 12 4] ^XCC. SS2±(C. S i 0,€:^-y-^ h 
t'r^:^^^v^m(^J;:^m$0^ 2 uu<Dmmm4i:B 
fS,U. 5 ^aECC<tOll3 1 /xinCDA 1 JB9 

l*5cta^J¥^0. 2 MinCDC rB9 2*JKfiSL/. 09 

30 (C) tC7J^T«3SiL/Co 

[0 12 5] ^t^2il^«ICCCrB9 2iA 

1^9 1 t^s.v^'ly^UfCo m^^X. y ^ hVV^y 

y ^ -(,c^^mm2(Dmmi:nm^i±^fcib<o^^^-> 
^m^3t^sm$-^. s^ccus^x h^^*L//co /cc 

^•^A^^ffi^iil : 2 0©l:b^ril^U/cx-^5=->e/ 

[0126] 09 (d) CCin-Ti^tc. mMm2 

40 -Cfflli/cv;:^^8il^«/j:v>^^8 4S«l «:S:SU/c 

SB 7 {M'mmmmm i \ 4scfcc/w«5«giB 7 2 ) 

ib^ai^l/rj^fiEL. 09 (e) «:7n-r«i§<i:L//Co 
■r, •7;;^^8(D^5^45tf*5/j:3!)^o/co 

[0127] mmmm^\^. 1 0 0 AcojE^iaA 
mt. m^booNDiEi\MmmmM^^mt. mi 

5 0 0A(DWe*3feSi. /53 1 0 0 A0!>S^f83IH<»:;!P 
50 A®«. 5J<'J i^:^y:^ly-2, b - i> A )\^) iimM-^ 
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- 1 omm%m&f)m^ u < . c cDissrigs&^'c^Tt: 

<!:Cc<i:OiE«$n^o Wfel^3fe^ti. 4.4 -trx [ (i, 
2,2-h U :7 olt^jijH t::7x::.Jl/^^.^'r'5>C 

[0128] l^S6«f¥$ 200 OAtO. Mgr • Ag 
^(SMttrO: 1 ) ^S^-r-SCiCCcfcO^JSO 
fCo mmmcOKMt. l x l O-norriU/c. 

[0 129].«^14«I««*4I17 UiJlSO. 3/im<b 

/Cc X>'^•-^d?:^';^0^^:^^i4X l O-'JorrtUtCo 0 5 

( a ) ^TjkrmmiiMimum 1 1 ^sbco^e v /h 

0. 0 5^*-^^^ iSmttM««*4®7 l*(DAr 

^^taRH^iarr^o/c, 20 

[0 1 3 0 ) W««S®7 2t^. «SWl <D1f>:/;l'N 

o.i ipl««:uTfl5REi./co 
[0 13 1] JU±<o<j:5tci,r. ^iK-^'h y 

[0132] C©*'^- • f"^X:/U-Y'Ctt. ^SS0«1 

mmow^mjiWim 30 

[02] ( a ) ( f ) ^iW«E L*7nSgg<DS5l»Xfi 
[03] ( a ) - ( f ) »W«E L^^a<Z)S?JSXg 
[04] (a) fc<tC>' (b) «0243<tO'03CO-rX^* 



[0 5] ( a ) ti^mt4M«5M*4ll 7 1 cD^gascD^K^ 
lft?gr-5>/cfi?)CD»rffi0'r^O. (b) »fti®2<D^(D 

[0 6] (a) «F > h y • 7^ X U >f (D^ 
ffiSr^O. (b) « (a) OK--' h-7h y - f^-< 

-r^®0r*o. (c) « (b) cD»Tffi0"c*>'6o 

[07] (a- 1 ) - (d - 1 ) K--' h y • 

(a-2)-(d-2)»(a-l)-r(d-l) 
O»rffi0'C&'5>o 
[0 8] (a-1). (b - 1 ) «K h-^ h y • 
f^^ >^7'U-/COl8iSX5g*ttt?8'r«>/c««)(D¥®0'C* 
0. (a-2). (b-2), (b-3) tectO^ (c) 
«Kffl0'C*>'2>o 

[09] (a) (e) »:<7^- • 7*^;^:^U-fCDUjS 

[??^lftq3] 
1 S« 

1 1 hll 

2 

2 1 ST-SR 

3 

4 

5 W^tStgH 

6 me 

7 «s® 

7 1 mmmmmm 

72 «»^SJB 

8 

8 1 iSiSSP 



82 

9 1 A 1 Jl 
9 2 C rg 



[01 ] 



[04] 



(14) 



Ifra^l 0-2 4 7 58 7 




I^m^l 0-24 7 587 




(16) 
[091 




